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Congress on radiation research, Vest, AN SSSR 33 no.3:1l13-116
Mr '63, (MIRA 1633)
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BUGAYENKO, L.T.; ROMANTSEV, M.F.3 BAKH, N.A.

Oxidation-reduction conversions of acceptors in organic

solvents under the effect ¢f lonizing radiations, Part 3
Reduction of permanganate ione in acetone solutions. Kin,
i kat, 4 no,61811-814 N-D '63, (MIRA 27:1)

1. Moskovskiy gosudarafvonwy universitet imeni Lomonosova,
khimicheskiy fakul'tet,
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AUTHORS: Vannikov, A. V., Bskh, N. A.
TISLE: Effect of iodine on the olectric propertien of products
obtained by radiothermal modification of polyethylene

PEHIGDICAL: Akademiys nauk SSS5R.  Doklady, v. 149, no. 2, 1963, 357-359

TEXT. The authors stuaied ithe effect of iodine on conductivity g,
nctivation energy ¥, and thermo-emf a of products obtained by radio-
theranl modification (RTM) of polyethvlene at a radiation dooe of

1.5 10°% ev/g and different heat treatment temperatures (HTT): When !
rodinating o anples of high-pressure polyethylene by aderorption of lodine

vapors at #20° C, it was always observed that ¢ increased by 4 - 6 orders
of magnitudo, A decreased and & comparatively slight change ooturred in:
a. The now propertios are stable at room tenperanture and roproducitle
for each specimon., These resulis show that the iodine ndporbed at

+200C. as well as oxygen (N. A. Bakh, V. D. Bityukov, A. V. Vannikov,
A. D. Grishina, DAN, 144, 1)5 (1962) interfere with the correlation

;&ﬁ&"ﬁ
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between the proportiep studied, which ig characteristic of the products
of RTN of polyethyiene. Introduction of iodine at incroased temperature

/“AOOC) ohanges the properties atudied of products which correcponded to
different HTT in the following way: o considerably increaned, as well ap
LB+ a abruptly increasod with temperature, the sign changing fron
yositive [p-iype conduction) tc negative {(n-type conduction’ The courego
¢f the temperature dependence curve of o and . renemblec tnnt of
corresjonding curves for {norganic semiconductors or trarnasityr frax
eatrinsice semiconductor to intrinsio sealconductor. A compariwon
tetzeen the propertiea of the samples iodinated at 240°0 and those of tne
AUrILiA\l _samples corresponding to different HTT showed the following: :
-the effect of lodine manifests i%self i an inecreane of conductivity and .
is paruoumrly pronounced In substances corresponding to a HTT of

<>UO C. It deoreases steadily with Increasing LiT. This indicates that:
——iodinefacilitates the passing of current carriers through woakly coroso- .
linked intermediste layers. On the other hand, the increase in ° -
activation energy indicates alsc changes in domaines of nteria
polyconjugation. Although the results obtained are not gufficient to
ciarify the mode of iodine action on the substances studied, they point

Card 2/3
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tho way %o produeing erganio subetnnoea with given conduction typa.
There are 2 figures and 2 3ables.

ASSOCTATION: Institut elekirokhimii Axademid nauk SSSR

(Institnto of Electrochemistry of the Academy of Sclonces
obR)

SHESENTED October 18, 1962, by A, ¥. Frumkin, Academician

SUBMITTED: October 18, 1962
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BUGAYENKO, L.Te.; KHUAN GUAN'-LIN! Lﬂuang Kuan=1in}; {i‘\_KH, N.:A'
Radiolyais of sulfuric acid. Dokl. AN SS&R 149 no,5:1099-2102
Ap 163, (MIRA 1635)

1, Moskovskiy gosudarstvennyy universitet im, M.V.Lomonosova.
Predstavleno akademikom A.M.Frumkinym.

(Sulfuric acid) (Radiation)
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Baka, N. A., Roder, M., and Bugayenko, L. T. !
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Mechanisy of \; odistion~-induced oxldation and reduciion of inorganic

acceoptors in acotone solutions

FERIODICAL:  Alademiya nowk SSSR. Doxlady. v. 149, mo. 6, 1983, 1356-1359

TENT: The authors investigated_the effect of X rays on solutions of ions of
vartable valence FellIl, vell, cull, cul, crVI, orVI VY, I~ and IS in order to
clarify the bchavior of acetone with respect to oxidizing and reducing acceptors,

on using the correspording chlorides as cations and Cr03, Kindy, cnd KI as enicns.

It was cstublished that variable-valence ions forn with polar solvents solvates with
partiel electron transfor that is comploted wpon an excitation. In *he cases cicined
8cetone is on elestiron donor and the energy tronumitted by tae exeitcd molecuics of

the solvent to the colvates makes the rcduction possible. Taws the hign yield of the
process 1s associated with the transfer of excliztion energy from ccctone to the acceptor.
Tals machanism is sinmilar to that suggested by Kryuliov and Dayn (Toklady.Abadeniya

naux SSSR, 138, 153 (1961). Trhere are b figw-es ad 1 table.

ASTOCIATION: Inmstitut clelitrebludmii siaedenti rmo SSSR. Moskovsokt gosudarstvennyy
institut in. M. V. Lemonosove (L. “itute of Electrochemistry, Academy
of Sciences USSR. Moscow Stete University imeni M. V. Lomonosov)
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YOYEVODSKIY, V. V.; GOLDARSKIY, V.

ey

"Use of powerrul radiation sources in chemical investigations.t

report submitted for 3rd Intl Conf, Peaceful Uses of Atomic Energy, Geneva,
31 Adg-9 Sep 6h.




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R00010

Shu L Y3 7035 BF A TRGORLrON W .
R B SN

AT p For =
4

AT # Re TNl

'

antniis

‘ary o o wmoonltats

the Navwl




"APPROVED FOR RELEASE:

S EN

SRR e

06/06/2000 CIA-RDP86-00513R000103110005-0
Sy

Y i 2

. s

pooyee s cw ML L hns

N 1 6 LA
arid aater. and salt, respsctivelyl, d {n ZTha X1DAT1OE Of BOUWALLE Liv

i .“

wm e . R Cmtor s omade ool roos

. .. R Y T A A
P S . ®m ng
e T P . L o
+

RESE-T--As 1ok ] “f tay g s
at

' o ; e s bl el ttata and Lrl
T7TVE {nfluesnaas tThe V1B8ILI40 0O Iraaiomis an = —

. o ey s v w
PR

t’lt v hizhar %em

LR Y LS OERENS s TE A AT
. e
peratures, AN €Ariy 8TAZT Vi anveiewss— I | S

, T - witirios pemAurts ~f

wng el T oem

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE: 06/06/2000

WO TS T s = e o

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



R

EEAT

AR
T I
LR

e e e



CIA-RD

ofri XD ENE

UETIARTF e M

i

RODEH, M.; GO KUN' [Kuo K'an]; BAKH, N.A,3 BUGAYEHKO, L.T.

Jonized radiation-induced redox conversions of acceptors in
organic solvents. Part 5t Transformations of KI and I> in
acetone solutions, Kin.i ka.. 5 no.6:976-930 N-D '64.

(MIRA 18:3)

1, Moskovskiy gosudarstvennyy universitet imeni Lomonosova,
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REVINA, A, A.; BAKH, N, A,

R et e e Y

Free radical reactions in the inters tion of oxyge' iith irradiated

otassium palmitate. Dokl. AN SSSR 155 no. 2141C 413 Mr '64,
P ke (MIRA 17:5)

1. Inatitut elektrokhimii AN SSSR. tredstavleno akandemikom
A. N. Frumkinym,



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R0001031

S DAY SO R T v it SN AIVERS: 2008 S RS0 2 ¥ 2

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



CIA-RDP86-00513R000103110005-0

06/06/2000

"APPROVED FOR RELEASE

0

CIA-RDP86-00513R000103110005-0"

06/06/2000

APPROVED FOR RELEASE



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0

' A AN 40 WA 2 T .< & /AL A l'< LR B3 S5 TG00 T I VR £
ENEN R COTEEEN R R FRC TSR SRSV PR
S SRR e ;

-~

"R 0364 /657001 /0uH 01T ;G618

Lo 1. laltroakrimiyi Yook wee

dﬁeri}n‘:@ Ne BEMIUUINEG- v A3IR 37 = =5 77 & sy Jr— GhRg-"y AV0 ADSOTPLION 11y~ o
S ; o nlso stud x all cases, & I1aMrly shasp Ak . freatincns | o
pes ua:wﬂl;gg_ﬁﬂ{_?rh_.ﬁ%g_gﬂg; the infrarad Toglon 28 the tamnyperatars-of the heat treatmend . . _

(*)SUI R

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000

Tt S N RN

103110005-0

$ERR = A L PRt A GG A iy, P
< R A R

BRI AR T

HER

N

ACUESSION Ni Albpulazye _
d to have a congider~
jmpurity semiconductors, and & v 7
ore foun? kiés)ienf nln)c sttgd; of photoconductivity and its correlation
Re““_ ’ ; T U4 v Vannilav. G. W,

[rem———

was ralsed. The films ¥
1 ohetaslantrie zonaitivily.

troabi i

| ASSOCIATIUN: MSHiw Sichid okl -
A ~adamy of Sciences, BSSHY

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE

CIA-RDP86-00513R000103110005-0

R RS LEGH I L) B

06/06/2000

e AR ALY

BEROSHEES $e

2]

e e

m— —

\r,wswu,..&nu.ti-:!‘
e A LTS

ey R
T L R
T e I :

AL RV

-3t

T ogm

K.

s

isn.na

E24

CIA-RDP86-00513R000103110005-0"

06/06/2000

APPROVED FOR RELEASE



RR

SR

ELEASE:

S P

06/06/2000 CIA-RDP86-00513R000103110005-0

RCSALLGSN FRoZafts it s Elt
A >

foade

3 MNP F I

EIATEEA YA

2

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0

PO T &) F3 IAIREETN NI B S T ACE U TR E RS 1) s i

T T ERRAT ERORTEARHRRIMN (P DR O
&

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



ELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0

LB VIS PEVEAREGCPEIEY 4ia), WITTISIES] P

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED

B B Ee )

FOR RELEASE: 06

20

/06/2000 CIA-RDP86-00513R000103110005-0

o AL TETRY

TR SRS ONIA S

ADVELAIA T AN S

e Tha =~ nowiiee -
T
. -

. P 1Y TT . sy e 1 SHUL
. [RT - RCENT R LN . arm e )
a r.ourt 2. -~ . e o Al
1wgw§: . The oreation of oné new PH. r:eu
raversible.

2
Q¢. » BOENE
3 PNC deoreassd for 8p .
taon 08 O e monoentration of P¥C 4eoredsdl *o . oncentva
e _ \wmao «idth and 2° o - ~ varia atT N monthR. Y

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0

FoRE

EBIGILIE PATALCILIN LA IR DIEDoR
=5y . .

TRy

A

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE 06/06/2000 CIA-RDP86- 00513R000103110005 0

COMEETHOE SRR IR YR S WD 2 _Lm £ hE

B IAZOF TR

s A V. Van.i)-.ov and N. A, Bakh {I:AN, lh?, 357, 1904} mm Dy A, Y, VANIKOV (UAN, 42§,

. - - . Y Ls__a___ _ US| L -l)‘.A 3 IS
) T35 e o hatoe aainctieitv af olverhviens FAaTTAnT TUoTAres - wothod

Todr . B 2 A N ey

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-

KH

A

Al g PALXE 3P HHRALE SR T E LS
. )

KTHANOYAT

L Ny el LA AN QSIS e

~ - .-

AY AT L h i AP T LT

-7 the observed photocarrent depended on tho waveleng’y of the insidor 3ight (2.3 ~
en,10~14 for a wavelansth A = &00 0. and an iucident omorgy of ~ 6 m watt/cm )._

R e . . .
B ¢ i . ! Sy ¥ B L] . N

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



"APPROVED FOR RELEASE:

(2 = .
% . AR

PODSOBLYAYEV, A.Vey BAKH, N.A.

Radiolyeis and radiation oxidation of piperidine, Zhur. fiz,
(MIRE 1B112)

xhim, 38 no,5:1318-1320 My Y6k e

1. Moskovskiy gosudarstvennyy universitet imeri Lomonosovke

Submitted June 19, 1963.




"APPROVE :
D FOR RE. 606/2000 CIA-RDP86-00513R000103110005-0

SO DL, A LAR ESIM

ST B P S B EIT A

GRISHINA, AJD.j BAKH, N.A.

Electron paramagnetic resonanze stndy of she reaction of oxygen vith
ths products of a radiation-thermal modification of polyethylsna.
Part 11 Thernmal processing at a temperature up to 7509C, Zhure
strukt. khim, 6 no.2¢108-203 Mr-Ap 165, (MIRA 1837)

1. Institut elektrokhimii AN 8SS5SR,
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GRISHINA, A.D,;_BAKH, N,A., Prinimala uchastiye MITINA, N.I.
Electron paramugnat_-lo' resonance study of the reaction of oxygen with the
products of radiation-thermal modification of polyethylens, Part 2: Thermal
processing at temparatures from 800 to 1100°, zhur, atrukt. khim. 6 no.2:
204-208 Mr-Ap '68, (MIRA 18:7)

1., Institut elektrokhimii AN 333R.
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ACC NR APS025958  SOURGE CODE: UR/0190/65/.97/010/1698/1700 |
' o Yy, 5% AN -
AUTHOR: Grishina, A. D.; Bskh, N. 4. s

L' s.s—-’ ,,,,,
ORG: Elanxnnnhnnidii_znnxxxnmqran.ﬁgn_. 8
AN SSSR) -

/5 #4873
TITLE: EPR ptudy of the structural changes in ethylene ‘ceused by
irrudiation®™p to high doses -

SOURCE: Vysokomolékulyarnyyo soyedineniya, v. 7, no. 10, 1965,
1698-1700 .

ARG S R Y 1§ 5"", e e e
TOPIC TAGS: polyethylene plasti R EPR‘aQeotgum, polymer struoture, )

ggmma.irradiat199’ oconjugated polymer

ABSTRACT: EPR speotra of proﬂuota obtained by irrediating polyethy-
lene with doses in the 6 x 10 to 2,2 x 10% Mrad range were studied

to determine_struoctursl changes in the polyethylene. If the dose is
below 2 x 103 Mrad the parsmagnetic propertiea org due to linear
polyenic structuvres, while with doses over 6 x 10° Mrad, cyolie poly=
enic structurea are also present., Polyconjugated cyclic atructures
formed by radiation with 2,2 x 104 Mrad doses were disseminated in

the less structurized materials in the radiated products, Orig, art, -
bhes: 1 figuv=~, - o - , .
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L 2924566 EAPUI /BT (m)/T 1JPc)  GO/aM . N
SOURGE CODE3 UR/OO?A/65/03b/010/1733/i7sg”

ACC NRi  AP6019 308

. AUTHOR: _Bakh, N, A.; Vannikov, A. V.; Grishina, A, D.; Mzhniy, S. V. )5
ORG: Institute of Electrochemistry, AN SSSR (Institut elektrokhimii AN S3SR) B
TITIE: Polmtgxlone-\%aaed organic semiconductors I;

SCURCE:t Uspekhi khimii, v. 34, no. 10, 1965, 1733-1752

TOPIC TAGS: organic semiconductor, polyethylene plastic, linear accelerator,
paramagnetism, photoconductivity :

ABSTRACT:  The eleotrophysical and paramagnétioc properties of the
‘produots of thgkradiation-thermnl modifiedholyethylene were stu~- ,
‘died in relati ) “to the oonditions of '
i thermal treatment. Conductivity in a oconstant and variable field,
!1ts temperature relationship, differential thermal-e.m.f,, struoc-.
kture of the produots by EPR and IP-speotroscopic methods, as well.:
a8 the effeot of the contaminating additives and photoconduotivity,
:were investigated in a wide range. o

-

]The produots of the radiation-thermal modified polyethylene were -
. 8tudied as powders and as filws. The films were applied to glass .
1 Or quartz substrates with preliminarily cpplied gold eleotrodes, :::
- Irradiation of the speoimens was oconduoted in vaouun ampoules -
{105 -umHg) with fast eleotrons (5 mev) from the U-12 linear .

|.Cord 1/3

_..UDC:  SL1,6:  SA41.15
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L 29245-66

- | ACC NRs  AP§019308 _ D)
~l-:oonducted- b'y.:the -standard method according; to whioh the irradiated — = | ——
"'specimen weé subjeoted to short-term oxidation at 260°C and supegé‘ o
.quent =yrzlyeis in a vaowun, Study of the eleotrical charaotens. :

;:‘*istlos“ot*the’apeoimena’1n“aioonetant”field’Wae'OOhdudted'1“’a B
| -vaouum (~~+10~5 um Hg), The film specimens were studied as sur-
face or laminated elements whioh were placed ‘in a special oontaliner,
:Bleotrophysioal properties of powder products were measured in . /7
-the element with diso 81ate eleotrodes at 20~ «150° in vaouum ' -
in She case of iodine adsorption on the

/and alr and at ¥#20--5
jupeoiﬁanii“‘

——

|Keasurements in a oonstant field were made with the Ye6-3 teraohms
‘meter or HO-47 bildge in the case of low ohmic speoimens. Conduo«~
;t1vity in the variable field ‘wae measured with the Ye10-2 full . .
‘oondudotance bridge, . A o ' oA
iHost of the results presented in this article were obtained on - '
filue of radiation-thermal modified polyethylene., Eleotrophysiocal:
[ggopert;es wexre. studied on polyethylene speoimens irradiated up "to’!
the absorption of three different doses: 1.2 X 103,' 6.9 X 103, and 2.4 X 104
megarads. Measurements of specimen conducitivity in the range =25~ £ 150°C
indicated excellent aatiefa.ction with the exponential relationships
| |0 = G exp. (~AE/kT),

do

[
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§ !‘Heaauromenta of the differential thermalw-o.m.f, indicated that thei" ‘

" prepared materials are p-type semioconductors. In the ~50- o 150°¢:
:region the differential thermal-e,u.f, does.not depend on the averw
age temperature of the specimens in the linits of experimental’

: oxror, The values of 0"20 Ey and 6. in relation to the dose .

' the therual treatment teuperature:

for powder and film specimens'ars presented. Orig. art. hast: 1, figures,
15 formulas and 5 tables. [JPRS)

SUB CODE: 20, 11 / SUBM DATE! none '/ ORIG'REF: 020 / OTH REF: 010
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Rffect of modification in the carbon-nitrogen ratio on metaholism
in cultures of Dhar yeasts. Mikrobiologiia 24 no.2:141-146 Mr-Ap

'55, (MIBA 8:7)

1. Ihinicheskiy fakul'tat Allakhabadskogo universiteta Indiya,
(YRASTS, culture,

medium, off, of carbon-nitrogen ratio on resp.)
(GLRBON,
eff, of carbon-nitrogen ratio variations on yeast
resp.)
(NITROGRN, 3

rd

off. of carbon-nitrogen .miio varistions on yeast
resp.)
(CULTURR MMD1A,

for yeasts, eff, of carbon-nitrogen ratio variations)
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and feces for evaluating intestinal activity in ch:onio enteritis
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1. Is kliniki lechebnogo pitaniya (sav, = doktor meditsinskikh
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1, Institut genstiki i selektsii rasteniy Akademii nauk Arm, S8R,
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Setting of seeds in vheat when crossing ears from different til-
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AUTHOR: Lukashenya, G. V. (Moscow); Malinenko, G. M. (Moscow);
‘Bakhman, N. N, (Moscow); Belyayev, A, F, (Moscow)

‘ORG: none

RITLE: Temperature coefflclent of burning velocity in condensed mix-
‘tures at various component ratios

'SOURCE: Fizika goreniya 1 vzryva, no. 3, 1966, 59-66

TOPIC TAGS: ammonium perchlorate, rocket propellant, solid propellant,
composite propellant, propellant, solid propellant combustion, - Fona
wc{'/.‘c:.‘..r, '{uvml:,«nio&.‘j, lu«x‘buf‘—‘, Caria i Co> . ombnoet o Al
ASSTRACT: A s¢udy has’been made of the init-al temperature (To) de-
‘pendence of the burning velocity (u) for model mixtures of ammonium
‘perchlorate (AP) with polystyrene (PS), poly(methyl methacrylate) (PMM),
polyoxymethylene, or bitumen, Powder samples were mixed and com-
pacted in brass shells to a density close to the maximum. Jellied
mixtures were also prepared for AP+PS and AP+PMM mixtures. The experi- ..
‘ments were conducted in a constant-pressure bomb under nitrogen as shown|.
'in Fig. 1. The charge was placed in the pocket of the hot-air heater.

A thermocouple waz glued to the bottom end of the charge, The charge
was ignited by means of an incandescent wire from the bottom so that

'Card_1/3 UDC: 536.46
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combustion proceeded upward, Comdbustion time waa measured with a plezo-
electric piokup. To resord acourately combuetion completion, a small '
‘amount of fast-burning potassium picrate was placed at the upper end of

Fig. 1. Charge heating

- : 1 -~ Hot-air stream; 2 - potassiun picrate;
an\ ; 3 - thermal insulation; 4 = body of heater
u - (stainloss ptesl); 5 = thermal insulation

| (asbostos); 6 - spiral for ignition;
7 - thermocouple; 8 ~ charge; 9 - igniting
composition,

13

the charge. The data given in tabular and graphic form involve Ty val-
ues from -65 to 200C, combustion temperatures from 1500 to 29C0K, and
pressures from 1 to 100 atm. It was found that in all cases u 1s mono-
'tonic increasing with Ty,. The dependence u(T¢) was conveniently
‘characterized by the temperature coefficient B = dlnu/dT,. £ was highly
dependent on the fuel/oxidizer ratio (a). The curve B(ag had a minimum
vhose rosition corresponded to that of the burning velocity peak. For

CIA-RDP86-00513R000103110005-0

fmixture compositions not too far from stoichiometric, P inoreased with
Card 2/3
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'$xtdtzer particle size. Tho experimental results vere in good agree-
wmeat with the idea that £ is determined by the temperaturs (Tp) in the
combustion zone reglon which determines the burning velocity; 1f T 1s
larze, B 1is small and vice versa., Orig. art, has: 5 figures and 7
tables. (W. A, 68] -
(SM
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/l}jhnlm . Some ¢tharks eoncerning gummmw
lon of gifferential equations by the method of
finite dm‘ertnca. Dokl Akad Nauk SSSR (N.S)
104 (1955), 805-808. (Russian)
The process of integration of the diffcrential equation
¥ ={x, y) with the initial condition y(¥) ==y, 15 consndercd
[see ahvalov, same Dokl. (N.S)) 104 (193
MR 17, 412]. It is shown that the solution of the dxﬁerence

snnatinn nngd i 'h- nracnc unciahlo with resnect to

Ny Sotakivhki sl
_ the round-off error. An estimation of the error of ﬂxe
solvtion of the differential equation for a particular case is E ‘

given. S, Kulsk (Columbia,.5.C 0
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BAKHVALOV, N. S., Cand Phys-Math Sci -- (diss) "On the dompo-
sition of equations of terminal differenbiaadties in the

approximate solution of Laplace's Equation," [ﬂo;], 1957.
S pp (Min of Higher Education USSR, Mos Order of Lenin and

order of Labor Red Banner State Univ im M. V. Lomonosov,
Mech-Math Faculty), 100 coples tEexgeyx2033% (KL, 52-57, 103)
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- T AUTHOR BAKHVALOV N,S. - S PA - 3oo2
TITL» On the Number of arithmetical Operations im Solviag Poisson's equa-
' tiom for a Square by Means of Finite Differences.
(K voprosi o chisle arifmeticheskikh deystviy pro reshenii ursraemiya
Puassona dlya kvadrata metodom komechnikh raznostey.)-Russian)
YERIODICAL Doklady Akademii Nauk 3MR, 1957, Vol 113, Nr 2, pp 252-25L (U.5.8.R.)

Received 6/1957 Reviewed 6/1957

ABSTRACT Tae employment of mathematical machines(somputors) makes it possible to
iacrease the mumber of operations to be carried out and to obtaim the
solution more sxactly. Comsequeatly the followimg problem arises: The
methods be imvestigated from the poimt of view of the imcreass of tns
arithmetical or logical operatioms respectively with€ =20 (that is with
inecreasing exactmess) and the methods of the lowest possible imcrease of
the operations be fourd out. The author investigated the system of the 1li-

moar eqUALIONS . (v, )e(vy,),gevagele vy ) g V4,31 - Lvgg)/et = 1y
when 0<4, JS<N(N - wholo,h-l/N);
T qn in the case of 0L, JKN, if 1:(N-1)(N-J) = O

This system of squationas results from solviag Poisson's equation
(a%/ax?) + (3%/ay?) = £(x,y) im the square 0 x,yC1 by means of Lhe
method of fimite differemces, Here DIRICHLET's houmdary condition wip ™
-f(f(x,y)|r must be taken imto comsideratiom. iy cfij"“ here demote the

Card 1/2 values of the fumctioms v(x,y), ?(x,x),..., at the poimt (i, Jh).
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On &o thor of arwkxi'ithmertiéal Oporatikm in Solving PA - 3002
Poisson's squation for a Nquare by Meams of Fimite Differemces.

If the difference - amalogs of GREENS fumctioms are kmowa for the prob-
lems of DIRICHLET amd for the problem of POIYSON, the puttimg dowm of
the values required all vig (0<4,3<N) XN* additioms, <X N* multipli-

cations and the employmeat of Xauxiliary mumbers. Let N be equal to 28,
In thia case it is poasible to compute the values of all ViJ by means of

SNY 1og N additions aad XN® log N multiplicatioms, if GREEN's fumctioms
of DIRICHLET's gradually shown how to do ity Im commection with areas of
any shape the solutiom of POISSON's equatiom of & system of equations
with finite differences cam be raduced to the solutionm of a system cor-
respording to LAFLACE's squation by means of the here discussed method.
(Without illustrations)

ASSOCIATION Moscow State Uaiversity

PRESENTED BY SOBOLEV S.L., Member of the Academy
SUBMITTED 5.10.1956

AVAILABLE Library of Comgress
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Bakhvalov, N.S. 20-114-3-1/60

On a Procedure of the Approximated Solution of the Laplace
Equation (Ob odnom sposcbe priblizhennogo resheniya urav-
neniya laplasa)

PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol 11k, Nr 3, pp 455-458 (USSR)

ABSTRACT: In a finite part of the xy-plane a domain G is assumed, the
boundary I of vhich consists of a finite number of stretchable
sections of rectified curves, Within this domain the laplace
equationd u = O with the Dirichlet boundary condition ulp =ghas
to be solved, The method of the approximated solution shown in the
present paper with increasing accuracy of the result demands less
memory work and fewer arithmetic operations than the known methods
for the solution of the Laplace equation by means of differential
equations. As usual, a system of differential equations is put
together with respect to the values of the solution in the
points (ih, Jh). These points are called nodes (i, 3). The
differences displacing the Laplace operator and the partial
derivations are given, The manner of computation is discussed

R
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20-114-3-1/60
On a Procedure of the Approximated Solution of the ILaplace Equation

step by step; the formmlae are here not given on account
of the many different denotations, For the evaluation of
the ccavergence velocity of the solution a majorant is
constructed, There are 1 figure and 6 references, 5 of
vhich are Slavic and 1 English. '

ASSOCIATION: Moscow State University imeni M.V, Lomonosov (Moskovskiy
gosudarstvennyy universitet im, M.V, Lomonosova )

'PRESENTED: December 15, 1957, by S.L. Sobolev, Member cf the Academy

SUBMITTED: December 7, 1957

R i

o

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0"



AUTHOR1

TITLEt

PERIODICAL?

ABSTRACT?

card 1/2

e o e

e P .
I . -

"APPROVE :
- FRELESE. 0606/2000 CIA-RDP86-00513R000103110005-0

20-114~6-2/54

Bakhvalov, K. S.

On the Setting up of BEquations With Finite Differences for
an Approxirate Solution of Laplace's Equation (0 sostavlenii
uravneniy v konechnykh raznostyakh pri priblizhennom reshenii

uravneniya Laplasa

Doklady Akademii Nauk SSSR,1957,Vol 114,87 6,pp.1146-114e(ussn)
n

The solution of the Laplace equation Au = Zux - 0 is8
&= BT
sought, by assunption of the Dirichlet boundary condition

ulg ™ P within the domain ¢ which lies in a finite part

of the m-dimensional space and is bounded by the surface S.

The author here examines for m = 2 and £3 an approximate
method of agl tion in which the memoryto be applied does not
excead H(E)'tP numbers. The number of arithnetical operations

hall
shall stay _below XH(E)“(Y*F)/}

whers [3 > 0 is optional. For any X >0 a method of solution
with the use of a memory amaller than 7= H(E) +[, can be de-
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On the Setting up of Bquations With Pinite Differences for an Approximate
Soluticn of Laplace's Equation

nonstrated. In that connection f3>0 shall be opti?m%} and the
nunber of oparations shall be smaller than xH(E)'* X, In
that conneotion certain formulae with any degree of accuracy
shall be valii. The here proposed method can in certain sernse
not be further improved. An explicit expression is given

for the initially mentioned Laplace equation. There are i
roferences, 6 of which are Slavic.

PRESENTED1 January 15, 1957, by S. L. Sobolev, Member of the Academy

SUBMITTED: January 7, 1957
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BAKEVALOV, N, S.

S——
!

“The Number of Operations in the Numerical Solution of the Plane Dirichlet
Problem for lLaplace's Equation.”

paper submitted at International Congress Mathematicains, Edinburgh, 14 - 21 Aug
58.
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16.65°° §/055/59/000/ 04/001 /025
AUTHOR? ?}}Byf}ovﬂ N ’_‘EL. |
TITLEY On the '}‘.ﬂﬁﬁ;bximato Ccalculation of W,}
PERIODICAL! vestnik Moskovekogo universitets. Seriys matematiki,mekhaniki'
astronomii. fitiki, khimii' 1959”“1‘ 4' PP 3_18 (USSR)

ABSTRACT: The authoTr sonsiders the approx\(?nktwcaloulatton of multiple

integrals acoqrding to the uonto-Carlo-mothodl and several
modification® of 1t. §1 contains ~stipations from pelow of the
possible orror for *he caloulation of the arithmetic mean of &
function if the {nformation about the values of the
used in at nost N points (for & certain function of
e error 18 )GON-' )

class in this case tne absolute vyalve of th
and for the caloulation of (L) = ...j f(x1.....xm)dx1,...,dx , ‘

n
o
are [Ref 2.])1 40 this case it is 8howd
N points the deviation of
n function of ~

where fén(p,h."\) (comp
that for 8 oonside
ths approxima

AN m , while the mean value of the

1
card 1/} the olass is cm,p+7\
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on the Approximate caloulation of Multiple s/055/59/ooo/o4/oo1 /026
(B + B), _‘

Integrals
"
or is >’cm,p+xm

absolute value of the err
§ 2 begins with the consideration that in the case of smooth
integrands 4t is more suiteble to choose N points which depend

on eachother instead of independent N points. The author pro-
oges & method pasing on this consideration if £ ¢H(p,A,A) and

besides in eve +va.riable it has the period 1. The order of the

errors is o(N B ), the Szgfr
- - +

amount of errors is O(X . With respect to the resulis

of § 1 the method is the bert possible one. In § 3 the author

proves the existence of quadrature formulas being suitable in

a certain sense, for the case that the {ntegrand has the

in all variables and the Fourier coefficients decrease with the

y-th (¥ 7 1) power of the nunber (fQEr(A)). § 4 gives &

generalization of the method for smooth functions proposed by

I.I.Shapiro-?yutatskiy [ Ref 7] In § 5 the author inveatigateax..'

4

qi‘ the mean value of the
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On the Approximate Calculation of Multiple 5/055/59/000/04/001/036
Integrals :

the set of the points which in the case f ¢E (A) correapond

to the suitable quadrature formulas.
The author mentions N.M.Korobov, and A.Ya.Khinchin; he thanks

N.N.Chentsov for some mdvices.
There are 11 references, 7 of which are Soviet, 2 English,

1 Norwegian, and 1 American.
ASSOCIATION:Kafedra vychislitel'noy matematiki (Chair of Numerical Mathematiz?l,

SUBMITTED: April 6, 1959
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l\UTHOR’ Buthulov_, No_‘Sr
TITLE: At ustimution in tho mean for the remainder of the
guad-ature formulis

FLRIODICAL: Retocativnyy zhurnal, Mutematika, no. 5, 1962, 47,
ubstract 5V229. ("Zh. vychisl. mutem. i matew, fiz.", 1961,
1, no. 1, 64-77) .

TEXT: Estimuteod ic the muthematical expectation (ME) of the J
absolute velue of the error Rn(f) of the quadrature formula Sn(f) at

nunerical. calculution of the integrsl

4 g ‘
J(f) " ) oo » j f(x1’ooo,x8) dx1'uoo’ dxs . )
o o
In the one-dimensionul case one shows for the function f(x)(;P_,((c),'i. e.

n=_
for such functionu f(x) ~ > a exp (2avinx), for which is
Card 1/4 n= =00
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An estimution in the mean for the s

2 |’

Nw - 00

n = oo
,2&.

n
-1 - k
Sn(f) = n %\1 f< h _
{
that in case one understunds the values n in the interval N+1z n < 2N
us equally prcbable, for ~ > 1, Ng = r - fully and for q < 1 with the
prodbability 1-q there holds the formula

R (£) = O(Cq-1/2 n~ " 1/2’)

for the rectungle formula

hile the dispersion of the error is a quantity o(C Zy=2~ 1 ). For ~.~<>-%

there ie
.1 --bl-1 2 .
R.(£) = o(cq™'n™ =12y,

Card 2/4
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An estimution in the mesn for the ... c111/¢4
For £<-it (p, Ay N), p + X » 1 there ig

Rn(f) - O(Aq-1/2n-(p+)\~€) - 1/2)
and for p + A £ 2 thero is

2
K. E. jnn(f)j = O(aN ‘2(’\"6)), E >0 .

In the morc-dimensional case the error of R which appears in the
calculition of multiple integrals is estima¥ed by using successively the
one~-dimensionul quadrature formula .

D LS

~ 28
sup M. E. |R (f) S;C AN s
£EH(pyAy A ) IR, (0) P+A

for every variable; further for the cuse of the rectangular forgulas of
the numericul integrution on the clasgs of periodic functions V ¥B). At
last one cohsiaers the non-periodi¢ case: In the calculation of the

Card 3/4
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An estimation in the mean for the ... C111/C444

integral of £& H (p, A, A) cooording to the formulas of Simpson for n=2
and Gregory (here one considers differences up to the order p) one
estimates ME an(f); '

ME | B ()] = o(an~(p+A - €) - 2 )y € >0

EAbstraoter's notes Complete translation. )

Card 4/4

ﬁgﬂ & L

"APPROVED FOR RELEASE: 3110005-0"




"APPROVED OR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110005-0

8/208/61/001/005/002/007
A060/A126

/635 O 16 500

AUTHOR: Bakhvalov, N..S. (Moscow)

TITLE: Estimating the error of numerical integration of a quasilinear
first-order equation

PERIODICAL: Zhurnal vychislitel'noy matematiki 1 matematicheskoy fiziki, v. 1,
no. 5, 1961, 771 - 783

TEXT3 The solution of the Cauchy problem for a system of quasilinear equa-
tions of the first order, even in smooth initial conditions, may become discon-
timwous in the course of time. For uniqueness of the solution it is necessary to
require that certain relations of the type of conservation laws, and certain in-
cqualities be satisfled at the intervals of discontinuity. Consequently, the
stability of the difference equations and of their approximations to the differen-
tial equations or. smooth solutions is insufficient for convergence in the presence
of discontinuities, This conastitutes the difference from the lincar case, where
stabilities and approximations of smooth solutions are, as a rule, sufficient for
the convergence of discontinuous solutions. Many equations of mechanics arise
from integral conservation laws. A charucteristic property of the ma)ority of

Card 1/5
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numerical integration schemes is the fact that they are transformed formally into
approximating schemes of the form x i
‘ (3) \/}/

+ ‘}—1(lxn XX Y] ::-Sx’ tl x) = ) Ti(!‘ 1x' 200 .Bxk t' x) dx'

i
‘ x5 (£) :

where

A)

Foity o) = 5 fol(ty 1)y oo W L T) dr,

(!, x)
yyt, 1) - \ Y (alto ). ooty z) dr —-
('....\,)

- (QI (“|(‘- ’)' cendy 3) bl l"( (f. I)) d‘,

The author obtains an estimate for the error in 1:_\tegrat1ng the equation
u, + (), =0 (4)
for a scheme of this kind, which is typical of a scheme considered by Godunov.




E

nE

JaTLat 159,

B GNP ;
o NS W TR

iotngm o
%w“"ﬂ

5 Bk
N
3073L ' ' : .
3/208/61/001/005/002/007 )
Estimating the error of numerical integration... A060/A126 .
14 is assumed that the Cauchy problem of equation (4) is solved 4n the half-plane
t -0 with the initial condition U j¢e0 ™ uO(x), where up - wO(x) =.uy. It 18
further assumed trat G >0and 0 g for V2 <u ~uy, and the difference ‘,
equation 1 N
¢t (\f (u“'m) - (f’(“n,n“.)))h -0 (5)
‘.
|

I‘(“n,m) e (uppi,m ” “n.m)

is considered, here i and h are {ntervals along t and %, Yn,m is the approximation

to the value of the quantity uO(n 5,mh). 1t _is assumed that u, = 0. Two classes :
of initial conditions are considergda 1) ‘uo(x) is an arbitra%y measurable functim. s
2) uo(x) satisfios the condition u (xp) - uo(xl).s’?}{(xa-xl) for almost all pairs of '
numbers Xj and Xp» 80 that - X - '0' Xy < X <00 where 0 is somo constant inde-

pendent of ¢ and h, K 20 In this latter case tha solution does not have rarefac-
. The author shows that Vt/

tion waves which arise: at t = 0, X - g % AN
‘ and-4f, Gt
no-'[l’(zo = @ (£)=0. -n-/

'ﬁi‘ ¢ (DO (M), 1.0 THRICIECE

&‘h () @' (D) dz== »-\.ll)' ()@ (7) dx

Ny

g

n and
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numerical integration..e |
¢ systems of

, D. Lax, Hyperball
. 1957, 10, 537 - 566 .

Fatimating the errcr of

- 193:
th,, 1954, T» 159 ;
?;. Cormuns’ pure ani Appl. Math,,

A,
PO

pure and Appl.
se~vation Laws

SUBMITTED: March 17, 1960 X
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%
i AUTHOR: Bakhalov, N. S. : ; b
c. : — T -~ :
# . TITLE: ~ On the a?qﬁﬁﬁl‘{ﬁb?bfcnmputationalx:r_ox in the numorical selutipn of
e differential equations. - ' : T

O

;-SOURCE: Vychislitel'nyye metody 1 programmirovaniyc; sbornik rabot Vychislitel!-
: noge tsentra Moskovskogo universiteta. no.l. Ed. by N. P. Trifono\} '
Moscow] lzd-vo Mosk. un-;‘%,

L G.S. Rosiyakov, and Ye. A, Zhogolev. |
1962, 47-68.

»

= TEXT: Of the three component parts of the errox in the resultofa numerkgal

. so}utiO!\, namely, (1) the unavoidable error due to the inaccuracy of initial datga,

(2) the crroxs inherent in the method of the solution, and {3) the computationay exror
dut to the rounding-off of the results in the course of the calculation, the predqnt
paper examines solely the problem of the computational error and examines va¥ious
methods for the solution of a problem from the point of view of a minimization of
errors of that type. The presentation ig occasionally not strictly rigorous, and the
error cstimatas are strongly overrated, since the objective of the work is to show
on examples how the estimate is made and to indicate the advantages of the various

° methods of solution, but not to deterrnine the nume rical values of the estimates as

o

Card 1/2
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On the accumulation of computational errOre ... §/794/62/0007001700T010

such. It is assumcd that after each arithmetic step the result is rounded up or,

down in such a manner that the relative error of rounding-off docs not exceed

or, in the most unfavorable case, may equal €. Such a rounding-off method ig
essentially performed in machines with a floating decimal point. The exampley
discussed in detail comprise: (1) The accumulation of errors in the solution of

the Cauchy problem, (2) accumulation of errors in the solution of a boundary )
problem by the "drop-out method proposed by 1. M. Gel'fand and 0. V. Lokutsiyevskiy,
(3) the bounds of the applicability of the'drop-out" method, (4) the accumulation of
the computational error in the solution of the mixed problem for a heat-conductivity
equation. Theré*afe’“é‘f&_mian-%anguagc So--iet references.
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“ 1S ¢
- AUTHOR: Bakhvaloy, N.S. \ !
i Baknva ol ’ ,
TITLE: On the dotermination of the initial stcp and the estimate of the prhﬁ:ipal
error term in numecxical integration with anautomatic scloction ofthe

step.
"7, SOURGE: - Vychislitel'nyye D : ii;‘:ugxa_nm;govaniyc; sbornik rabot Vydhis-
litel'nogo tsentra Moskovskogo aniversiteta.; no: 1. Ed. by N B+ Trifonov,
G.S. Roslyakov, and Ye. A, ZhogoleY. [Mosgow] [zd-vo Mosak. unita, - T
. , 1962, 69-79. ¢ v
TEXT: The present bricf note investigates the possibilitms of the use¢ of g!tc
: v, i sumerical integration with a variable step. The Runge rule. iz‘rwhic‘n
ps are used, permits one;in—the numerical integration of diferen-
_ tial equations with a constant sted to estimate the ¢ -dgt :
. mine the maximal step that is adsquate to obtain a solution with a prescribcd agcura-
" ey & The problem consideraed is that of findiny the solution y(x) in the SCgmc;‘\t
[ %o, b] of the equation y'=i(x, y) with the initial condition Yyxu0*Yo* For the sake
of simplicity, the investigation is limited to intogration with the aid of formulas in
which the value of the solution at a point X is determined by the magnitude of

‘ two different ste
rror of the resu
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On the determination of the initial step .... $/794/62/000/001/002/010

the solution in the one point X, = only. Such formulas are those of Euler, thetrap-—
ezoid, and Runge-Kutta, and -in the case of the solution of an equation y'=£{(x) - the
formulas of the rectangle, trapezoid, Simpson, and other methods. The applicabi-
lity of the Runge rule is proved, but it becomes evident - from the estimates made
by G. Dahlquist (Stability and error bounds in numerical integrations of ordinary
differcntial equations, Uppsala, 1959) -that in the integration of the equation

y't =y with a constant step h the application of the Runge formula over a large inte-
gration interval is questionable. There are 6 references (5 Russian-language
Soviet and the English-language ‘Dahlquist paper).
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1019/1219
AUTHOR: Bakhvalov, N. S. (Moscow)
e i)
TITLE: On the optimal methods of giving information in solving the differential equations

PERIODICAL: Zhurnal vychislitcl'noy matematiki i matematicheskoy fiziki, v. 2, no. 4, 1962, 569-592
TEXT: To solve the equation ' ' '

w P, x,u) \ZL
where P(t, x,u) is some operator working on u(f, x) for ali fixed values of ¢, a solving method is chosen, and .
" the class W(1) of functions to which the solution u(t, x) is determined. :
The present work determines how the minimum quantity of information necessary to determine the funoc-
tions of W(1) with a precision of order ¢ ‘varies with t.  Let W(1) be a closed compact and Ny (1) the number
of clements of the minmum covering of W(1) by scts of diameter 2, the
e Hi) =logs(N()) ; '
is the s-entropy of W(1). The minimum of information or the minimum number K(1) of binary digits in
equal to the smallest integer not smaller than H,(1).
The following properties are illustrated in examples:

Card 1/3
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On the optimal methods... o ) ;. B/208/62/002/004/003/008
o 1019/1218

J )
I Grwni) S0 then S g

If J‘—:-p('u..u,)zo then g‘;—"’- 20
Here p(uy, u,) is the distance between the solutions.

These relations do not explain how a value of a function from W(1) i reestablished by the given informa.
tion. In order t2 obtain more concrete methods for determining the solutions, some preciseness of a number
of known asymptotic evaluations of H, sre given. A category of classes of functions, appropriate for the
evaluation of the aumber of digits necessary to determine the solution, is defined by the authors ai.the classes
$5(LLx), V, My, M,) of functions £(x) such that: 1) I7(x)| S M,; 2) for each f(x) there exists o(x)e ¥ and
a number 4 in absolute valuc not greater than M, such that Vn(x) = A¥(x)| 5 L(x); 3) for cach ¥(x) in
absolute values not greater than L(x), there is a function J(x)ed,(L(x), V.M, M;) such that
JUXx) = y(x) + {x) where |1| S M, and W(x)e V;Vis a set of functions, defined on [0.p] and in absolute
values not greater than 4, compact in the metric of C. If the segment [0, p] is divided into m segments
[%4-1sx3] and the function J(x)ed,(L(x), V,M,, M,) is given independently in each stgment with an error
not greater than ¢,, we can choose & in such a way that the principal term of the number of digits sufficient
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for giving /(x) lacally is identical with the principal term of the s-entropy of the class ¢,(L(x). ¥, M,, M,.)
The existence and the difterential equation for the density of the principal term of the s-entropy is de-
monstrated. Sonie imperfections in the construction are pointed wut. 1) The best (at least asymptotically)
method of remembering the solutions art not siven and excepting one case no cocllicient of the asymptotical
eveluation of H, is known. 2) there is no effective cvaluation of the departure of the t-entropy from its asymp- .
totic value. These imperfections may not be dssentiat when the functions are given by tables,
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